ON THE TCRTIARY FLORA OF THE NORTH AMERICAN LI(
CONSIDERED AS EVIDENCE OF THE AGE OF THE FORMA'

The purpose of this memoir, as indicated by the heading tit]
present, with more details, the evidence offered by the flora of t
itic Measures of the West, in regard to the geological age of th
mation, which I cousider as Tertiary. The reasons advanced in f.
this opinion in the two former annual reports of Dr. Hayden, m
paperin the American Journal of Science and Arts,* are controve:

some geologists who consider the Liguitic as Cretaceous, denying t

table paleontology the authority ot evidence in a question of thi

Their arguments may be briefly exposed in the order in' whieh I |
~ to examine and discuss their importance.
1st. Fossil plants are rarely found in the geological formations
‘ sre mostly marine; the vegetable remains are generally undet

ble fraginents of leaves; they have been, as yet, scarcely studied
. eonutry ; the records of the fossil floras are nearly mere blanks.
2d. If even the fossil flora of the great Lignitic of the West hs

. widely studied, it could not afford any reliable evidence, on acc:
ft - the impossibility of a conelusive comparisen of its species. A c(

son of the fossil plants of this continent with those of Europe ca
pothing in regard to identification of geological periods, for the
that at the same epoch the floras of both continents may have b
different in their character, a necessary result of differences i
. atmospheric circuwstances of the same period of time.

3d. Even supposing that the evidence could be admitted, it is
panght by the presence of cretaceous animal remains in stratas wi
" above the lignitic formations, and animal remains must have |

for the determination of geological groups.

4th. The strata of the Lignitic conformably overliethe Cretaceo
:ihe .rlxat,ure of the compounds of these so-called different formati

milar,

5th. Stratigraphy and animal paleontology have forced the
sion in regard to the cretaceous age of the western Lignitie, anc
gists of high standing have, by their opinion, given full authe
this conclusion.

The text of the argnmentation in favor of the cretaceous age
Lignitic is here exposed in the fairest possible way. It could
merely that the objections have been already considered and ans
bat nobody would~be satisfied or enlightened by this assertion.
therefore, advisable to reconsider the subject and to expose, ins:
contradicting arguments, facts, which, corroberating former ass
bring sowe new light upon the controverted question. For, in 1

“Anmal Report of the United Btates Geological and Geographical Survey, &«
wxplorations of 1872, p. 318, &e, Same Reggn for explorations of 1873, p. 367.

age of the ligritic formations of the Rocky Mountains, American Journal of Sci
Auts, vol, vii, June, 1874,
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the researches in gotab : L " new, and of peculiar characters, Both were growing together, apparently .
sdded to what wt:: ;:own 411‘? ] wlfﬁrﬁf “aé ! ey ;: the p‘laog where they have been found, as they are inhabited by &
Doets were published. e MI when W6, E uisll fuvial or land shell, a serpalid, very much like the Spirorbis 8o
sonsider the first objection—that foesil = gommonly. observed upon coal-plants of the Qarboniferons. This shell
iy 1 formations & {3 still - smaller, and without the transverse strie observable upon the
Bacios of the Uoal-Measures. Pep e s B
*he conclusion in regard to the presence of Tand-vegetation in.the -
grian had been, slready recorded by Professor Dawson, but leas poal<
oly ascertained, however.*” He remarks that in the .marine limeé.
of Oape Gaspé, holding shells and corals of Lower Helderhérg:
they have fragmental stems and distinot rhizomes of  Peilophétsmy.
diug that these fragments must have been drifted from the land.. In
present case, or with the vegetable remains of Michigan, the frag-
ats are so delicate, their minute divisions so well preserved, that evi.

an, for the g ‘ | reason that they haveﬁb‘::h "
oo e ions o tha. Spoh betog o
: : ' n ,.' i "
texture, have generally been déftiim. “'éﬁfpa”mii’

maosration aud compression. of. Tau itlv their habitat was in close proximity to the place where they have

ibed :some of thoee pﬂmltive.?ogemlfé Jf::ne:, f:d‘ l;.’{:’ % : baen St"ound, or rather that they lived in shallow basins of water border-
‘s¥ions to the vegetable paleontology of the Silarian have beep ok P iy the shores, this being especially indicated, a8 remarked above, by
m‘n‘:’f h;’lm"'i"blil recorded by European authors. Of Fhumerous small ﬂnvliial mollusks, either placed upon the plants, or svat-
ilurian plants described by Gogpert it Tora tered aronnd upon tle stone. : ' P

- & “Jations of Transition, sixteett are l&'%&iﬂgoﬁ?& P % Remaios of tl‘:?e kind, evidence of open land in the Upper Silarian age,
* gus- Besldes the general instruction affo: 6d' by the re oresents ay be hereafter more frequently recorded and found also still lower in

: 'piants of primitive ages, we find 1n thém ;il're'adyp thou is formation when more care is given by geojogiats to the collection
ters may be, an linﬂiqtflty f?;{thoi' §ntiﬂe;,tion‘ d examination of fossil plants. Though it may beof the fature, these

b far distaut comitries. Tt is the

s Dlonone forme, Hlalt;* Bfohi: which identif “‘%x'mph'
oy 5 . T [T ety . ok i 3 'its‘ U
T ey et okt 4o
{ N i '8! - y ‘Y 4 :
Qo: i°§ :3: Urmml ?gaﬂ’as ;gﬂ Oanads. '*?‘.“ B0 249, the. g
: . merely to consider the remafis’ of Iand-pl;
+ silarisn flora might be left out of notlce ﬁs‘::or‘:i‘ f‘mc‘.‘ci) p};?st:'hj of
m land-plants have their history, at least th ilfs{ lines.of ,
dnthose silurian fermations, tonsidered il now a6 & suooME
. doposits, se'n Gme whien ‘our planet was gurrounded b
as'yet thére was noland éxposed to view. Two y
foass or tewtolel-were fonnd in beds 6f haid clay ;.5 the
-of -the Silariaa, near Lebanon, Ohio. They were, after s

gments of old lycopodiaceous species in the Silurian appear there a8
o sncestors of a long and maultiple scries of analogous. forms, all re.
arkably well obaracterized, and which, from the Lower Devonian, tos:
so in s remarkable proportion to the base.of the QOarboniferons;:
re their remains enter for a large proportion into the wmposidon;g; .
; . L b e dere ot phenie WEXEEERIG,
> The list of the Lower Devonian plants is not as yet very:long.: =
I8 » matter of course, for the strate of this formation, at least in:the:
t,eshare mostly marine, and the fossil vegetable remains Y
nnection with .them represent marine plants which have been till now:
reely studied in this country. That they are very abandant, is proven-
the fact that they have beeome by their presence noticeable characters:
whole geological epochs to which they bhave given their name, as for:
example, Fucoides Cauda-Galli, for the Caunde-galli grit, the lower mem-

‘their -urhtl?ie.:n o "&'2’;’;2‘,:‘;‘:? d @;?*mm‘ P E ber of the Oorniferous period. .
‘opinion, which was thé: oomidm indicted, i‘ﬂmy&nﬂrmed by % B Marine plants, though admirably beautiful they may be, some of
'Japd more careful examination, made by com t judges, w’ b« £ them at least in tbeir living state, have nothing attractive as fossils.

Their fronds and branches are generally flattened by compression, and .
{n that way, too. often disfigured and generally wixed into an amom.
-asthe Middle Silarian, if we had positive evidence concery hous mass, where the eyes rarely discern any trace of organization:
of theee remaina in the locality indicated by their labelg; of contiguration acceptable as reliable characters. The paleontologisty:
bdoed, supposable that those frnfments‘mly havé Leen fm : e%t;?re, needs for the study of these plants the grentest careand » lurge:
J0heze-oine, and have been cusnally mixed 'ﬂm specimens of Thi ‘namber of specimens, which are rarely obtainable; for the plants and: -

the remains in question can vepresent only lan
ques : nd.
obrouiele the presence of land wvér{d wﬁn"‘f&?m

dhnoatt group, though the plaos of origin fa i ' i i
. ‘ bis Gl E their ramifications either cover wide surfaces of hard rock, or peneteass! .
for by the owner ﬂhe'speoimena. ﬁm-wﬁﬁ;&{y‘s“l‘;ﬁs.‘%“ o , E it in various directions. I be iecv&however that with time and peresi '
Jow a member of the Bilarian reveives, hbgm a degree O,P raut researches, paleontologistd will be able to determine & Runiberof:.
the recent discovery of remains of two ¢ "\“&"of'this’ Eﬁn' f those obscare remains, and point out by their presence the distribution :
_ Hel&mr‘gh of 'lllmhlg'az,i ham‘no ddubmleft élther in ro st j of some Sepm&tie groups of the Devonian. But this subject is dut of the
-oharac 6 plants, which are clearly exposed, : Tnkai , g present discussion. . e
“448 reference to the n.* Oxigy:f m:: tﬁo : : L. There is in Oanada s great sandstoue formation known.gs the Gaspé,

A - over seven thousand feet thick, which has few animal pemsius in its .

7 the ether belongs o the genus Anwwlaria, but ia evi ,
* Foseil Plants of the Devdhian and Sllurisn Formation of Caneda, paphiet (1871), p. 78,

“* This diseovery is due to Dr. Roeminger, State gooloan of Illchign.j
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2 * " ; b
L N L es of plants described by Prof. B. F. Meek, in proceedings of the
“"g;ﬂe wm gmww&mu _ ,,m%? Philosophical Society (1872). The ,-3}},""“’”“"" oh pepre-
fors ita lower'part: to the ny ssndstone of O o o waobitriv, s Lepidoden oehaz & 23”

‘ Professor Jhnies : inia, In the lower part of the Sub-Oarboniferous measyresy.aear its
in ibn"’;o oonlide:uuon thég:g;:: re - s ‘Qll?'with' the Upper Devonian., . L ey ek
ve g,.n fosad from the' Dase to the top of -this formation, 1til recently there was, between theab 4pecies of planta of the Oats-

Dwweon fiods that they represent a o

00 !i’bymulﬂplibaﬁérn“?c A ‘and those of the Carboniferous tyﬁg_:,‘,'a break of relation .w
V‘Ongén‘ : ” ,

Fevieric Yorms, Of the whole - , ‘not be acéounted for, except by supposition of a chauge of
5 g t:'g:-’:f?f: this ‘-:n((l:moul- ~m:fag§:. o:rt-‘ ; fation, as it has been goneral done for lgtp'j;m tions of thhﬁimk
— ool on daring & ‘whole epool; ore, the reference of the Oatskill beds to the Devonian wag jndi-

ey ~ e 8o far { but, two or three years ago, Prof, E. B. Andrew, whilg
Ot BR’ mwammior“i:. 4 eted w’lth‘f,the geological surveg’agf 'Oh‘igz disoqvered, in Perzy
'of Moutreal, ‘Bot'savely & more dstafled study of the’ ’ in the southern part of this State, a bed f,f; black shale, witi
the s) of fossll plants of the Guspé will en: o  jar
riy- ,‘?d"ym plants of the € o ols :

) ack gh
= ant, well-preserved remains of ferns of pect #0d zemarkable
9% of the devonian land ;!o'mmon, ond' thus sfford pointe’of
o0 for fatare researohes. . ot L g
for the Carboniferous

. These shale, from the remarks of Professor Anfraw,ars st a dis-
above thé Ohester limestone, or on the upper part, of the.so-oalled
! P arboniferous measures of the West. - Somewhat; latgp,.
is we can do distinet ‘age, taking hwell, of Port Byron, lllinoisi sent from that locality, ag.

iniin its b q 4 ) Y, 1 ¢ . " A

mmﬁﬁﬁ';oﬁodﬂf,&,[%%f:mmg’ wle‘hm! Mtﬁri: :ﬁ; W Sares, & number of specimens representing some of the MOSt pre-

™ “Bagland, some’ fow remains first rex;resentmives of & Do fhant forms observed in the shale of Perry Oouunty. This pecu-

epecies been : At : allied to P. Jacksoni, the other, like P. obtusa, fignréd in Dana’s

o Spoctes bave : ~ ot finual of Geology, with sowe of the pinnules deeply emarginate at

= 1%

‘in a bed of soft black shale, underlying the true Osrboniferons
, Whose oharaoters have no relation to thoss of any group of plants bas still two species of Paleoptoris, one of them

by othierss to- O Adiant 6 top, or bilobed. The majoribyb?f hlta sgecie)ss, however, are refer;;g
Ap ; ’;W. o ! terig, & new genus established by Dawson, and ;represen
% 108 refer %o uncertality ‘of hraim - Brecy oo At it famonee o, Tange esprsing Iowinis i AoLied 5
nows these plants; bat meir,undenhed_sn:é?‘gy ' midd] ?W?&Egﬁegﬁk&%ﬁ%?ggwfﬁ"-’ aples,
Dt of ﬂewi;g‘wn‘:“ m& ":;'%‘f.f."éi.mm U W'generio name of Orthogoniopteris. he specimens flom Port Byron,
r}immm 0 pied o m Vol T Clag i L2 Yepresent, alse, more generally, species of Megalopteris onaof them. -
3 ot o dwir cially remarkable by the agglomeration or tufting pt' the terminal
their remajus, Th ' pts, which divide, above the base, in two, more, rarely three, equal
y geologists who do' ot take Bny g b, by the forking of the middle nerve, as refmarkad albove. This
. The more ocotamon 8 - of ﬂ% vk §de of division of the leaflets is exceptional in ferns of thig kind, and.
. Ton e A P. Rosmeri, P. Bosots, described gever been observed except in one species of the lowest coal.-bed of
Red Sandstoneof England, ale oy resen'hd*h! :‘,’he red shale: } iqbthe firstabove the millstone grit,and described in the 4th ¥; lume,
of the Penmeylvaniy 2 ‘Teperta,{  Oatakill ) bel r;w W the Geological Reports of that State as Neuropteris fasoioul o
b, Maioh Charv, and ofbes plosee. M& Ao below b rofessor Schimper, in his Vegetable Paleontology, megtions this

) e ‘ fes a8 a very singular oue ; and the discovery, in & lowex member of
: A P Imfem?}’w . rboniferons, of species te which this peculiar confor, _‘?&ﬁ’gx is trace.’
w'also, s will be remurked below: we Have' two species 8 affords b po{nt of comparison, which cannot be overlopked in search- -
391 the mext higher stage'of the Darbonifarons. : ‘ﬁithet for fo_qmgl_cal relation or for an affinity of vegetable types.
exitinacs n the Otakill boas of 8 group of plants which s ' B o ihe prahte Of the Oatakill group hy its. Palsopterts, tq the 492
L] by & number of species at & higher stage of the Carbonifer il i Dbper Defonian of Canada by the Hejalopteris, the flora of Port
My its place with the last geological division ather than with jIon passes to that of the sabconglomérate Oarboniferous of Arkan-.
' Devosidn; - Theso P terés’ species, like those of M - W by a small IAﬁm-ophytlites; A, gracilis, which is presenr, alsg, in,
ed o the following division, have often Been considered as D es of Pérry County, and desertbed

nt, AL
_ too, in the ‘Pre-,Oa:hgqif' 8.
% . Rt . DOk 4 ‘ be of Oanada a8 A. parvula ; by Le id’odmdron. modylatun ,L'; 0
’ u.uinﬁm‘m“ﬁﬁim-u&%?ﬁ’f‘i‘ﬁ' gﬁ;"ﬁ:&“ n §din, two spelids Tound also In Arkansas in subcdn%&ah
garibed are referred to the Old Red or to‘the Oulm, or ub-(g ﬁ" '} {)y Oardiocarpon Southwellii, similar to 0. inge of. 588 ;
thoseofcan!d. wmo ADD TM!Of‘iGalpé‘dt"omiutioh ’ hd 16 h&ﬂ, 3180 one species,‘ Sagmrm dm“ﬂ“, ' 6£p5!3 !ghe Onlm
eked already, 18 not yet linited o i divisions; atid may sl j5, Bub-Carboniferous of Europe, and another intirh By, allied to.

‘Sent the Oatakill by its upper members. *'Journal Seience and A_r‘F. December, 1876, pp. 469-466. . !

A

‘To thislower member of the Osarboniferous are réfersble a numbers t P, 331, PL V, Figs. 1
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the Permian, vegetable paleontology is able to discern and expose tlihe‘;

‘gharacters of five divisious of the Oarboniferous, each” determined 'by

puliar species of plants, and each also related by analogous or even
ical apecies to both the preceding and the followltig glages of the

41

& Tecords-of the paleontology of the Coal-Measures aré not'l

opte Aamm, desori b; thesame'antb&fﬂihthehﬁa
Posidonion sohieffer, ‘%he examination of & large collection’
dgvm the coal-measures of Alabume ‘sffords mn&m ]

y referable and less interesting to geology when théy besr
ne of & ‘wider and more general'application. To Wy knowrddge
basil plants from the Coal-Measures of North America wel‘adz&aﬂbq@ \
re 1818 ; inthat year Rev. Steinhauer published inthe Transactio

American Philosophical Society® his Fossil ’roliquiu‘,"v_vheref‘pfg?gle}-’
o8 and figures, under the generic name of Phitolithus, & fow ﬁeci'es
alamites, Lepidodendron, Ulodendron, Artisia, Skigmaria, and 'Sig-
s. He mentions, however, in the introduction, that most of the
seimens of fossil plants from the Oarboniferousrepresent Filicss (ferns),
him Granger, in 1820, merely mentions a few spécimens of coal
ts from Zanesville, and refers them to Steinhauer, appg@t ”(ﬁ?pgm
‘time to 1828, Granger, Oist, and Professor Silliman’ send sotné gpec.
8 of fossil plants from the Coal Measares of Pennsylvanig anfl Ohio
rongniart, who was then preparing the materials for his great i
». They represented, as seen from this work, ten speties, three of
hich ooly were then peculiar to this continent. In 1837, Dr, Hil-
sth, of Marietta, so well known by his love and zea! for the study of
aral history, and jts original researches in some of its branches, de-
sibed in the journal of bis geological explorations} a namber of species
se figures are mostly unrecognizable, and whose references areéqually
rtain. The remarks of the author, however, denotelong and spriqus
corse of . M; 1 u?;:‘ ii‘;:ohthe distribution ols bl[!&n eoad;bedsf;nds%ﬁf 41 plants
lethopteris, of a typ: bably. derived of the Megalopteris of : FO00gT their connection, For'ten years after this nof ‘
Borli, A, Sulivaiath, 4. powaratoimmion A lonehiieaeopteri of olf ¥pon our Oarboniferous flora until 1847, when Teschermaohe

er prepared,
ies, A. nervosa, which, like the former, appoars already in e fossil vegetation of North Americs, a very interesting and valu.
simens in the flora of the Alabama ooal; Si
i

Aenopleris, 8 le, though too short memoir, published in the Boston Journsl of Nat-

d by their character to those of Arkaneas, like 8. Gravenhor History.§ At that time the great paleontological works of Brong-

£ Dumerous species of Hymenophyllites, and hard froits, Ca isrt, Sternberg, Goppert,and Unger were alreadypublished, and there-

00 Trigonooarpi. All this gives to the SUPTA-G the author waa able to more clearly analyze and describe the gpeci-
oh is especially predominant in th ens which, then, very rare, as he says, were obtained from New Sco

.to the Pittsburgh division, or to the

3 hode Islaud, and Mansfield, Mass. He is the first to remark u
) wil;u ents of the flora are Agmtiually modified.

’ ; o 4 & OO
plerds, recalling the type of Paleopteris of the OId Red
Rodendron, some identical with species of the measures
pgfomerate; some of a peculiar f{p«, one especially, with b
d both by leaves and soales, an ’  minug, of the I,
Whotiferons of England. Hence we have. in the subconglomei
008t of Arkansas and of Alabama another intermediate flors u
types of the oval above the millstone grit with those of the Perry a
theso servé as point of transition between the Oatskill flors an
6 suboonglomerate ooal. It is thus to this point an unin
9.0f vegetable forms. : " ' R
) characters of the fioras of both stog;h of the Carboniferogp,
-tha conglomerate are well known. - Theé lower, in conneotion
of oval of remarkable thickness, especially in the anthracite 8
opnaylvavis, has » profusion of Lycopodiadecus. There:
e8_of Lepidodendron, Ulodendron, Knorris, genera Tepn

T

: ‘ p afinity of the Oarboniferous flora of America to that of Bdrope,
decreasing number of fgg“ﬂ“t lyeopodisceous species, whish:; as opening the way for a greatly-needed comparison between the
 fo ‘ %‘

und.above the Mah sandatone of Pénnsylvania, g sl floras of both continents, to which seme questions of high Interest to
vlogy were then and are still related. Teschermacher mentionsin his.
mphblet twenty-three species, some of them described and obscurely
ed also, all:more or less positively referred to species known from,
aropean aathors except one. This, he says, has no relation to any
pown by him. 1t is left witheut description and without name, The.
gure represeuts a fragmentary specimen of the most beautiful fern of -
s Coal-Measures, Odontopteses Agassizii, which has never beep found
at in Rbode Island, and of whic §plemiid specimens ure preserved in
8 Agassiz musenm of Cambridge. SR
Ju 1850, Prof. H. D, Rogers, then director of the geological survey
Pennsylvania, requested the assistance of a paleontologlet for the
lection and the study of the fossil plants of the anthr&dte basin,
ol. 1, new gearles, p, 265. Lo
+8llliman's Amerioan Jour. Bel., vol. 1ii, S
$Ibid., January, 1836, a‘#ﬂmﬁnry, 1837, vols, xxix and xxxi.

ondte increase of the Sigillarie species, especially of the
‘We have in these upper coal-meénsares, besides thess
prep onderance of ferns, arborescent speoiés of Pecopters
obdg and pinnw are spresd upon the.shale like: soiall
toris arboréscens, P, unita; some bushy Nowropterider ; Ne
upecinllf the most common of all; & profusion of b amiid
aitos, and stlll one species of Alethopteris, A. agquilina, & dimi
forin. - Whenever remains of fossil plants ate found i eotion
ooal, paleontology easily recognizes their relation: to the upper

$he lower division of the supra-conglomerate Oarboniferons

m this it follows that from the base of the Catskill group to

eal Roport of Arkanses, vol. fi, pp. 206819, . L
k , Cox, State $ of Illinols, has qaite recently sent me for dete:
g‘ﬁ #pecimens from the whetstone grit, 95 feet lower than the base of the cot
“‘y'm:podu either identioal with or intimately allied. to those of the Siornof
ooal of Alabama. : S

§ Vol. v, part 3, June,
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g o Aystomatioally hogun sud pucaned, firet-by.thecolien #higee researches have demonstrated theponeibleidentification of the cdal: * .°
. pxsmination of £.foeail planta in

of .fossil 40 the diffi ‘ mia, & fact whose application, however, can become valuable to coal:
bﬁd 0 ng when we have more positive knowledge on'the wphical anit

Wﬁm 5 WS Agraphieal distribution of tbie plants of the Ather
S wrsallog

extende ;

ly." The researches ‘were then - R 3 Ak N Biwtes
lod, A fan; the Permifan, As farat least as thig formation is knovwd by gg

i 1o asdextalp if hasins; shat ol » of 1ts rocks in Iowa, Nebrasks, dnd' Kansas, near mgﬂgu oR,
M u-o«?em&. positively: stte with the Missouar’i River, tt:g 1é86tds of vegetable phteontalogy
ajion.of . the: foasil. pinnte: could: ' ok indeed; for the sufficient reasou that this formation s repre-
WWl A ithe. deposits of: vk od there only by magnesian litiestone or tharine rocks whose only:
ined; pad - auswered. in thes I remnins areinvertebrate aninials, the so-called Permo-Carbonife-

boen examined;
the coal-measares in the fual Report:

? 34 20ry Ot L ‘species, most of them indifferently referableto Carboniferoug or to

e Burvey of Pennsylvanio, gnd - the date which we pian. But sandstone rocks have been obsetved in the Rocky Mount-

. theed ﬁwarxﬂl bave been accepted aa: reliable and » ‘which, withoat auy animal remains, have been, from the nature of,

' ;gma. ‘b'.l;hiq_is followed in the same intvaduction by she,  composition and from their superposition to old .Paledzoic strata,
of the Car

niferous flora of Europe with that of North Amet boigidered as referable either to the Oarboniferons” or to the Per-
as this flora waa then known, by more.thap one hundred sp tan. A few fragments of Calamites only, found ln c‘pﬁﬁggtbgg-mth
bed and figured in the Pennsylyania geological repo ‘formation and sent for determination, were safficierit’td. estab-

: Tty
ny more pyblished in a catalague of the fossil of the
g, by the Pottaville Sgientific Association in fgrﬁndmp
$: s report, - The intimate relation of the coal flo
ant4 {8 therq discussed and forcibly established : by.thi
entity of, types, even specific: identity for the gr
) M'ﬁ“m“‘ha ‘4 RS TR UL S E RS AT R l'-#‘(l [ERPRERT ‘r;
h vegetable. paleontology was called to supply-seme evid
% the kind and degree of relation. existing between the,d
Joi of the meaaures of, the so.-o%lled Appalschian coal.bagin with
.4 the Tudiana and Iilinois, coa}- eld&to whiek belongathe western
adin of Kentucl;f Researches of the same kind. were pursned b
: é3ploration of coal-beds and the determination of .the specimens of ; on

ts relation to the Permian, for the Oalamites représentelf by ihese,
mens, O. gigas, is a leading plant of the Lower Permian. ' This cdse
recently repéated from a locality far distant from the former, and.
same reference equally established from a few épecimens only. ~ It
ot be ‘said in this case, as for the ‘Carboniferous, that the general.
avters of the plants are well known, and thdt therg’oro vegetable
ins of this formation may be used sometimes for determination, when.
raphy and animal paleontology cannot be taken as guides; for, to my
fledge, the above-mentioned specimens are the first vegetable re.,
4ins discovered as yet from American‘Permian rocks.] "' " '
r the Triae, the evidence supplied’by vegetabie prléshicton i:fpn&

od in opposition to that derived from ‘snimal remafnd, by ‘one of the.
ghest geological authorities of this oouhtr{l. This formation, exposed -
North Oaroling, and in Virginia near Richmond, also, has iniportant:
posite of conl, whose age has been for a long tiwe in discussion among
slogists; and has been definitively tixed by the remains of fossil plauts
d in connection with them. In thelast work published by Emmons,
erican Geology, Part VI, the lower part of the section of page 17, "
ed Permian, is described as the Chatam series, and its fossils, a few
idal remains of uncertain affinity and a large namber of anjmal re-
u€, crustacean, mollusks, fishes, saurians, are not considered as suffi-

to authorize a decision upon the age of the formation, which'is there-
left a8 nncert:in. The upper part of the measure, however, has in
ivisions layers of shales, wi*h plants, and though remains of animals
ob found in donnection with this serles, it is positively determined
Triassio by the anthor, from vegetable paleontological evidence

» The characters of the plants, as indicated especially by the
lew, relate this flora to the Jurassic of Europe; hence its appella-., -
‘of Triasso-Jurassic, given {o the formation. I say the Jurassjp'of =
ope, for indeed this formation jsps yet so indefinite in this country

1t has no records of any kind which may be nsed as points of com-
son. Its flora is totally unknown ; and even if we had a féw vegeta-
Dle remains obtained from the strata considered as Jurassic in'the Black
Hills, the Uinta Mountains and the Sierra Nevada, it is very question-
bte if they could be used for identification of the formation. The Ju-
gassic, even for Europe, is the dark age of vegetable paleentplogy. Ex-
theoolitic coal depﬁsits of England, its strata of enormous thickness -

-b
v piputa found in connection with them. , The results of: this studyd
i) pablished long time ago in.the geological reports of Kenfuo
R Qirection of Dr, Dale Owen, and in those of: Lllinois, usde
H. Worghen. . They have exposed,not marely & ge
al-piants of the .western basine e thoses of thei
. 9% GA%ey. D, identity of species, varied euly by the pre
i} sugber of tyre, peculiar forms, remarked onee only at asoleJoo
Minaqre g, fhere, ovan ot for, distant points, .: This
oot gem,g;?, of, ioal diatributien, and repeste
gohes have proved also. the intimate; velationi of the coal-stw
Yhelr’ vertical distribution in both.the eastern and. iw
% 6nd therefore the aynehranism of someof the moreityp
#J8 o¥'er the whole extentof the North :American Oarboni
atipna. Byen then, from the harmony of distribution of the coal-
th, the e&? rn sides of the Indisna: and.Kentucky: basin
st slde of the Ohio Coal-Measures, as also-from the identityrc
otérs of their constituent plants, it had been inferred that the:
val of the Silurian ridge which separates them has sucoseded
ation of the coal, and that therefore thess now separated: coal:d
been originally united. .This opiuion has been contested:on:
atlous derived from stratigrapbical: evidence. I think, howe
AR A &wgqsﬂe?im;ethato su'a:a gf ;xbsctly ﬂixe same o(mil1 poi]
Fith piants of identical species, as the Sub-Carbogiferans fossll:hes
beds of Perry Oounty, Ohio, and of Port Byron, Illinois, will o
mbe the conclusions dictated by vegetable palesntology. Anyhdy
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EVIDENCE OF AGE OF LIGNITIO GROUP.

:OGeningen.* - e \
g - Mageuncian orHelvethnf SRR TE R RN
Aquitanian.} s
¥ an, Bounienx, and Manosque, France. inﬁormodlm between
Lower Miooene and the Oligocene. o ““i% S

igooene. Tongrian. § RIS
odene. Gypses of Aix, Alam Bay, Mount Bolca, London Olny
poen { Sheppry, Grés of the Sarthe.
Upper Landenian : 8ézanne same as the Belgim Panlae-
lian.
Lower Landenian: Sand of anbeux, I:lg'nit.lo ooi.lon
nais, (Suessoman )
Hersian: Gelinden, .
- Limestone of Mons, unoonformoble to the Omtaooona ot
Maestrich, which it overlies. - anive .
» autliors consider as Cretaceous the sands'of Braoheu and Gel-
a8 indicated by the characters of the flora of Gelindenyisisii:ss .
i'hese sabdivisions of the Tertiary of Europe seem to: expeis®pro.
hgions thickness of the formation, and te indicate a grest:
of vertical extent in comparison to the American measures of the
age. There may be indeed a marked difference but as vet very
e is known of the Tertiary of this continent, and certainly this little
o8 already, by its wide area and the thickness of some of 1t.s divis-
an important place in the North Awerican geology.
st year Prof. F. V., Hayden discovered, near Point of Rooks, "
me beds of shale with rich deposits of vegebable remains, and obtained
ge number of specimens. This locality is between Black Butte.
ation, nine miles northwest of it, and Salt Wells, another station ofthe
pion Pacific Railroad, about the eame distanoce farther west.:.Erom
B. F. Meek’s report and from my own || it funy be seen that from
ack Butte to Point of Rocks, in following the railroad, the nor¢theast-
R geolpgical science. It has induged wide and.more careful rése ip of the measures brings successively in view a series'of heavy
pght forth a large number I important discoveries whwh stones, interstratified with beds of clay and lignite, whose whole
i-have probably been indefinitely postpoved. No (i ness, according to Messrs. Meek and Bannister, is estimated at
Y sbould be disregarded or considered a8 of an in , t 4,000 feet. The series of these rocks is' beautifully exposed by a
equal right a8 members of & same body.: ABE gmmin thereport. My own estimation gives only half this thlokmu
“‘f (OI' ﬂn -reason-that vegetable paleontology has been ; #8 1 did not take any measurements, the purpose of my explorations -
to geologi

m' msidered by ugny a8 of little yalue as an Fa resbnuad at Locle, Monteron, Albis, Steckborn, Elgg (Switzerland) ﬁ‘hﬂlﬂl‘l‘l
“ngit.formmiusnau

oolpumi I am the more Jisposed to persist. leel Bavaria): Parsehlug and Gl lungary
superior o that. of wnimal | ““12;,%?,';%‘1'?{5, o) Sarencht i Gt enpert (Byria): Tokey (Hungary)s
for the determination of t

age of the strata of land forw presented at Delmont, Deveillor, Aarwang, tunnel of Lausanne, C.lni Riant

with i From the mnlt.x lmity of its t.
0! khem:tnnsient. or indefinite, it. is now. auSy understood .
of & coraparison of the few first leuves discovered i
wld but mislead the most competent and oarefal paleonts
. for typical relation in order to. determine their age. .1}
ot this Cretacecus florecould not be read, indeed, before. thex het
tten, or when they were exposed by a fow souttered words ¢
Eouh Auwmerican COretaceous planta represent & definite gwon
athough ausosptible of wide extension by new discoveries;:
oharacters already defined, and is. thus available as & pain
nparison for palecntological documents, either. from this cons
Eumpo. It is io- this point of view especially that the impo
publication of the fossil plants of this country has to be Ja
8. geological age of the Dakota group flora, as long as its e
m unknown, should have been snbfleot.m to the evidenosd
beded by its overlying marine strata, whioh werw Jlearly determim
by invertebrate snimal remaing, is & matter. of course. But now
flors affords » collateral evidenee which by its - ‘vegetable types ms
- xoed for ogical determinations just as. legxﬁmasely as the fi
me & subordinate it becomes an assistant. . .
7 1 consider that this discussion upon the authority oﬂt'egetable pa
. tology in reﬁnd to the determination of the age of the disputed 8
petaceaus Lignitic or Li fn’mo Tertiary,has been of great value to A.

1[N

! t, St.?%all Sohgde. Mongleu, Ruggen, Als‘tu.tten, Oberue ri. Buron (as nyon- :

W elan) ; st Petigmont, Estave, Cr illes ‘ayerne (as Helvetian),

: u‘bovo remarks all tend to the same purpose, snd serve as s, BGwitserland) ¢ Bov'o{-'l‘m (England); Monte Bamboli, Superga (Imly§. Mooat, Gor.
to amore detailed examination of tbeug‘e of the ngnitic- " Jsovia (France) ; Lo Khon, emren (Lower Lignitic), Basin o ayence, Kempter, Gunz-

by the fossil flora. i (;‘,‘.erg:nyz& gilin ((Bthe‘lnin)), Radoboy (Cruatia); Tohnsdorf, Kiflach, Eibjswald
riately enter into the subject, we should have a clear undearil BT Rt travd S

the now adopted names and limits of the numeroussubd pmg:et:g‘: CRo;l:ie';gi'onsc 'is'!&‘féﬁ&“"é‘l.‘?ﬂe,vf'“ -:&Y;T’ ahi“l’é’:?fnel?é':?i.ﬁ' ”h{

ups of the Tertiary, a8 marked by Karopean authors. Thot bbach (Alshos); Lower Succinifer Tmlary of the Baitic, 8pitzber, loelmd.inilnd- :

‘that some of these groups are not positively defined, eith , perbaps, the wholo miooens series, Greesfintl, Mackensle, Alaska; Cardibone, Belkedo,

ir geological relation or in their paleont.ologloal chmct.ers, they

able for comparison.

| the T B Gg i Vsuclune(. KCumlluao (France); Bemh Méd IAM

i} ([ 0' n

f "'“"’““"” of the Tortiary of Burope, aooor ‘“’"’ to the Mieshach { ﬁmﬂ.). Aioatel ang Kosbiin (ﬁhwﬂ.? G nounmn-):

. Targale’ i Pleeroaiiid nnd Waseenfiold (Thuringia). ———. These data_bn tho dlmibutlon of the
1 - : : ry in Europe are mostly, derived from Schimper’s Vegetable Paleoittol ~
S SR § Dr. F. V, Haydeu's Sixth §nnus) lf!;&p’on for 1872, Professor Meek's sections and dis=

: ottbemeuumuegiv at pp. 530, 539, 534,

Bonne, on the Rhin
QAmisunY Peyrac, 8a|nt Jean of Garguler, Basin of Marueilles, St. Racchie’ (Var. ),

le, Zorencedo V rone (Italy); Kumi, Iliodroma (Greece); Menat (Fm); Rot,



o 'mmmn OF AGE OF LIGNITIC GROUP. ;%‘I :

, séparated at its base under the name’ of Palécostis
mi and two analogous, in the flora of ‘Golden, ' Nige

1 s phy.Td fbetitionl and one analogous, in that 6f Black Butte ; and: four have an:
Mon where the specimens of/Dr;:Hay ware y with Oretaceous forms, - -
o of & fow miles from the cut.end:of the riige. . be relation of Point of Rocks with the Oanadlan Tertiary s aa lq%lvv
\ the thiockuess of ‘the iheasures is there da‘nwm N ed by Lemna soutata, & floating plant, described by Prof.’J, W,
y thonsand feet. ; Though it may be, sach a-heavy aeries @Daweon, in the report of the geology and resources of the region’ in
paued from Black Butte to Poiat of Rocka. that. if any part. ty of the forty-ninth parallel. The geologist of the commission,
jog - aeries is Uretaceons, we. may expect ta finds eorge Meccer Dawson, obtained the specimens from & bed of ¢l

! 7 'phm of this last locality a number of species of Oretaceo . the very base of thé Liguitic formation, where, accordlﬁg to the'in«
; sbs distinot modifieation .in the characters of - the plan ' pation kindly furnished to me, the vegetable remains representing
¢les represented by the specimens .of Point of w ‘species were very abundant, but difficult to get from the crumbling
reafter, but the deductions derivable.from the de jhale. . Phough their reference to any living -species is not distinotly
ats ik regand to evidenoe of geological-age, will be'mox parked, the peculiar character of the plants does not permitany doubt
mood by & comparative tuble exposiog affinity or i y , ‘*, pat its identity with thut of Point of Rocks, which: is.alsoxepresented
s with species of other looalities: - The: : : nnmerous specimens. Half the specimens from this:plage -bear ve-
pated with the flora of the Earopean and: , mains of this species and of another, Pistia_eorrugata, whick anay:be a
Usnadian Tertiary, of: the Eumpon Eooem, of form of the same. In regard to the identity of the -
and o£ mcmmou in goneml. "o . 8 of Oanada with those of the United States, the evideaeo is equaly
i plusive. The report quoted above proves it, by good sections abd
a8, which indicate the same distribution of Lignitio beds, clay,
sandstone strats, as in the great Lignitic of the Rocky Mountains,
 which that of Oanada is & mere continuation, It enumerates, also,
sides those which are descirbed, a number of plants from the Lower
iary, of a higher stage, mostly of Mioceue types.
In remarking upon the fossil plants which he had to determine, the
brated professor of Montreal, J. W. Dawson, says, ‘ That the plants
he first gr(;up are for };llwl“mos%J part identxcaldwith tho.ot{ound oy
merican geologists, in the Fort Union series, and w ,
ined by Ptofet:;or Newberry and by M es. Ikaql:zﬁg 510-
similar to plants ocollected by Dr. Rlchardson, in the
the Mackengzie River, as described by Heer, and represented by speol-
ans in the collection of the geological survey, &o. They aiu;:{;plmoh
closely the so-culled Miocene floras of Alaska and G and
focc ibed by Heer, and in their facies, and in several of their s
' ey ooinclde with the Miocene floras of Europe.” He then .ad
gro were to regard theaffinities of the plants merely, and to cémpamtham
th the Miocene of other countries, and also to consider the faet that
veral of the species are identical with those still living, apd..that the
hole facies of the flora coincides with that of nodern temp Amer-
little hesitation would be felt in assigning the formation,in which
ey occur to the Miocene period. On the other band, when we consider
e facg that the lower beds of this formation hold ihe. remains of rep-
e8 of@esozoic types ; that the beds pass,downward into rocks hold-
corfaaee ARSI M LIEHES g Baculites and Inocerami; and that a flora essentially similar is found
..... PSRNty ¥ B accisted with Oretaceous animal. -remains, both in Dakota® and. V?
AR o gt ver's Island, we should be igclined to assign them at leaot to, thg;w
.................................. esvemplevenn:]| vaqns] ¥ y the Mne’

v ke, for saalagoun: 14, for Weptiont, ' From this it seems that Professo¥ Dawson does not se M*“wq, :

. ntial groups of the Tertiary: the upperone with ite
0! ﬂn ﬂliﬂi! species- enumerated in this tablo. ongis lden S indicating & temperate climate like that of t.he mxd, g "
m%- nadian species resognised as Tertiary, as seen below, from. ; pited States ; the lower one with its numerous species of B ( F
"shing of Prof. G, M. Dawson’s cal Beport. - Six wre identical il hfsc,; evident] repreoentmga subtropical v tatnon,: Iny “'hst.
m& anllo as to those of the Lower Burojiean: Mwoene, pne which is now under examination m is no
; one allied to, Arctio mmp.gi“, Six b ipecies identical or a’t‘n‘li)gons to any of those of akota group,:

«aloss relation 00 tho“ of the Lo'er European MG) or m “ ~* The asvertion is right for Vancquver's Island but not for the Dakota gionp.

........................................

Iy
..................
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\ » group is separated from Point of F

‘thiokness of strats aboat the same as that which is marked v

Roint of Rosks and Black Butte. "Nevertheless, between thi#
‘Nobrasks and Kansas Oretaceous and that of Point of-

@y we flud scarcely any analogous type, and Hot's
form. The erosionis may have indeed considerably’y
b strata representing the Oretaceous above the Dukqtd
‘cannot lessen the ;gength of the deduction made:
Ldisconnection of two floras, one of which denotes by ite‘e
asters & marked dissimilarity of atmosxihexio circu
ty evidence, if not a positive proof, of a change of epoch;

-the sea, at least upon the land. ' It is useless to repeat that, &

marine invertebrate remaing’of Crotaceous typé have been discd

e whole Lignitic measures ‘above Point of Rocks. We m

Anpwever, that while the Tertiary nge was, at its beginning, répx

d formation, as seen by its flora, a Oretaceous marine faan
Ll looully persisted in deep seas. Facts of this kind are.p
y n geology. The presence of the Saurian Agathanmas®

Adgnite bed of Black Butte i then certainly explainuble as denot ¥

“wandering of that animal oat of its domain, and its death by pé

tloginto a peat—bos and being irretrievably swallowed by its e

ter. If once imbedded in soft peat, no animal, not even man, caw:

‘of {t. By this fact, and also from the reason that the corinvéon]

‘ous plants of the bogs are not food for mammals, T explain the 4o

9 0f Bocene animals in the Jower beds of the Lignitic. - Aa:

Hon, & surface covered with deep bogs surrounded by, san,
land would not afford food to mammals or even be’
very one who has explored & peat-bog knows hi
to deprived of animal life.  Very few jou
urochs have been found in the bogs of North Germany, an
oovered by the' Lignitio shows how compact and continnous, n
universal, were thosé swamps of the Lower Tertiary. I belleva!
fore, that if the bonds"of 'Kooenue mammals are not discoveréd’i
et part of the Lignitio, they will be found in the uppes
reover, the agglomeration of bones in certain localities depend
“droumstances, and donot immediately and foreibly relate, 1ik]
10 this geueral characters of a whole period. L
-The question of the sibdivision of the Lignitio or Tertiary 1o
which I have separated in four groups, from the non-coinct ond

“general charaoter of the flora, is still disputed, and this divi "

tradicted the assertion' that the discordance is merely By

and’'s result of the geographical distribution of species,

808 it now in groupe of ¥lants at distant locslities. The
neity of the fossil floras is not merely marked by the iden LS
peies, but also by # kind of‘;‘feneral character denoting tE

patio circumatances. The modification due to the geograph
Won may be easily recognized by the presence.or abs
r of species in the. flora of the Bitter Oreek basin,

and Vancouver. There is between these loch ities"a

,;the Raton Motntains, the Lower Unfon group
- sippt,

esippi, &c. With this there are,.

#pecies of the group, and on th
- report (1873), p. 378 to 390,

igh au average degree of tempera

. its relation to the Miocene of En

3, in the flora of Coral-Hollow,

ite that a siugle specimen of a

ry or of recent origin.

%] . EVIDERGE OF AGE OF LIGNITIC GROUP:

aod, indeed, the Vancouver flora may show, in its details, marked
Itw of dissimilarity to thatof the Mississippi.. But, oue of the prow-
jad sharacters of the Lower Lignitic is the predominance of Palwms,
wo find it manifest in all the localities named above. Indeed,]lhave
d remaius of Palm, especially of Sabal, whenever I have seen. Lower
ite beds; and, a8 it hus been remarked formerly, Sabal Grayana-hag
.observed on specimens from Vancouver, Point of Rocks, Golden,the -

r-coming geologist shall be. able to gatherin the.
- The authority of animal-remains shall continue undoubted-asfar
refers.to marine formations, - But when land formationsargito be
dered, theaathority should, when evident, be accepted ag deeisive.”

in all these floras, a predominance

tropical formns, and the absence of northern types, rendering. more
t their correlation in time. Sufficient details have been given on

eir distribution, in. Dr. Hayden'’s

group of plants of the Evanston division has, as yet, no remaing .

w-leaves, but fruits doubtfully referable to.the. Palm family; -

. this it has some of its species of leaves represented af Golden,

'8 at Oarbon. The general character of its fiora does nok.indieate

ture as that of the LowesLigmitie, =

group has been separated, as an intermediate one whose palatonads”

Jposltively fixed now. According to Professor Cope’s description,
of Eocene vertebrate animals have been found in connection with

ita true horizon may be rendered more definite by farther disocoveries, -

Wit in. the group of Qarbon the general character of the flora is evident,

rope and of Greenland is exposed,

ot guly by this general kind of related facies, but also by & number of
Wpecies, like Platanus aceroides and Guillelme,* Acer, Populus arotica,
odium dubium, Alnus Keforsteinii Betula, Quercus, Corylus, indicating,
her with the total absence of Palms, a marked differengs in.the
atic circumstances governing the.flora and that .of.thesLower:
itia group. This difference, aleo, is not remarked. at.Carbon only:
produced in the sume degree, by general affinity and identity of =~ .
San Joachin Uounty, and -of Con: ~ >
8ta, south of Mount Diablo, California; of Bridge Oreek, John .
alfey, and of Blue Mountain, Oregon; of Bell¥
b, 88 established by Heerls flora of that country, and therefore fol.
fred northward from Oarbon to Greenland. Some of its types ave so

ngham Bay, of -

species of Aoer or Platanus woald

ce to positively identify this group as Miocene, just as a few speg-
of Querous furcinervisproved the Eocene ageof the Oascade Mount-
.of Oregon, whose formations were at first supposed to be Post-

few words more will be sufficient to answer the other i&bje‘ctions
ded ut the begxnmqg of this paper against the valae of vegetable -
outology in ite application to geology for the determination of the

‘gf' ?rugn platanoides,

he fragmont of leaf found in connection with the bones of the Beatien ot Bia
snd considered, from the character of nerval g °<m Black

tion of the middle of the'ledf, the only part

Jisarved, as doubtfully referable to P, Guilleime 7 was jdentified from: r §
poving the outlines of whole le’veu, 88 § new species of Viburaum, duoub:;‘i‘: tl:lm;:n:s'




GBOLOGLOAE FORVEY oF i TERRIYORIES, ' ~wn wmarvz] - EVIDENQE OF AGE OF LIGNITIC GROUP. 2,?,?

' , appearance tho American land flora has a proper American character, : s

a4] cases whete both kind of ovidbrioh’ |
, of evidatich enizable not merely in differences, but in priority of types. I have

may be some gxpeptional
°PP°°‘“°“6h°Im, an,?i aﬁ‘%i‘d»r,eﬁbpna,for dispute of attho

aple, no miarige remaius have been’ Biseady. allud i hich, though ly observ-

gy 16 rem AV 5 BAlready alluded to this phenomenou, which, though seemingly o serv-
@ strata of the Igu of Roc Yo hoey in many instances, is, howover,’ not gz:sitive%y ascertained as an
serias above o1& exten % pality, and not referable to a principle of a general applioation. We

a8 far asour knowledge goes, a precedence of vegetable Devonian .

be. adwitted as Tertiney ‘ Y : hich are already seen in the Sjlurian ; the Carbonifercas, #isgs.

: b ia koow m oha: 3,.@ by R gnized by remains of Lepidodendron as low as the Marcellys -

AEPIE B I nose the Lower, , 38 K i ab Bosh. The Sab-Oarboniferous flora of this continent is mostly. Devonian,
‘168 Telation is therefore ’ n : arope, and the Lower Carboniferous has a number of specific forms, " .

4 ussion consi ‘ Baidered by Buropean authots as Permian. Farther up, the Triagis .-

]

of

he 1 and casually overlaid by marine atrata with'

ew VALY &l - ta
smains. ' This case has some m{alogy with that ofa:h

o

sio by its Cyoadem, and the Cretaceous of the Dakota group;is ‘-
lly allied to the Miocene species, and still more to the. present = .
of this country. If it is so, the objection expressed above is-a
ty one, for then our Liguitic flora might be of an older period and,
sentative of an American Cretaceous formation, thou h having
Wiready the characters of European Eocene floras ! V‘fe;_ ave, in this
modify i h ' seuliar case, & point of reliable comparison which answers, the ob.
%8 do. ify :"m“demea the atmospheric circumstances, 4 Baction. The flora of Point of Rocks, considered as Tertlary,;i&m 4
; ﬁ‘g}"' ]‘7’;'“9’7 those which govern the distribution of an ahly at the lowest stage of the formation. Its characters. have
vater. erefore the chunges in the characters of the fory Bsnosed in o table of comparison. Now, the floras of Gelinden, in
388 may be mdre or lees evident in correlation with these jum, and of Sézanne, in France, are connected with strate ac-
ledged by stratigraphy and animal paleontology as of the oldest
Topean Tertiary. And here as at Gelinden, for exawple, the Creta-
us type, represented by Dryophylium, is far more evident than at -
{nt of Rocks, and in the flora of Sézanne it is about in the same' .
f rlt;ionfas in m ot;_ Pointdof ‘Roi('sks atégblBlack_ Butte. I:ng
8, therefore, no of precedence of ve o types is remarked on’

a side of the Atlantic, and the ﬂorasgo‘f both’yeontine'a&féﬂeyég i
jrident synchronism by stratification, and both animal and-vegetable '
Saleontology, may be considered as giving. reliable evidence by the
mparison of their characters, - v
t is cloimed that the opinion on the Tertiary a%e of the Lignitio
wontradicts evidence admitted by the highest sc entifie a‘uthori?..
&Though no personal opinion may be recogunized as authoritative 1
faslence, we have, on the question discussed here, & conourrence of -
aws expressed by Dr. Newberry for the Lignitic flora of the Union
gronp of the Upper Missouri River, and by Prof. J, W, Dawson
dor. that of Canada. These are certainly the highest authorities in
his country. From Kurope, the opinion of Count Saporta, who is
eeply interested in the progress of the botanical paleontology of this
try,is not less explicit. ' After the examination of some of the .
ptes pre for .the flora of the Lignitic, he writes: ¢ That *.
Hocenica is closely allied to Asplenjum Wegmanni, Brgt., .
Sézanne; that species analogous to what I have described as. .
bistites dubius and Abietites setigera have been found in the Uppers
staceous of St. Panlet, Frgnce; that our Palms, especially Pulmacifes .
ldianus, denote Eocene; ¢ atgh‘e magoificent species Sabal Grag
allied to, and perhaps an ancéstor of, 8abal major, which in 3 )
ppears at the beginning of the Miocene; and that Flabellaria domminis
18 extremely similar to Sabal andegaviensis, which is found in the Eoceneo
2al soi uperior of the south of France, but which bas not been’figured till
s can, be defined and progress a priors or withou ow” From all this and other points of affinity which the cele-
Haln ﬁ ,m ﬂ]uhm to find any if the Eu an sofet ' gibrated paleontologist of Frauce makes in regard to the pecies of the

the m ci sed. But in this objection there is something EJower group of thegignitic flora, he concludes as follows:*—* In re-
ere privilege of comparison. It seems positive that f - T Tottor. October 19, 18760 - - e

d bones of a Cretaceous Saurian at Black Butte.-
Lonformabdility or uncomformability of stratxﬂo:tion o8 Ve
50 ) G ‘ Y

3. mgrlaorg to the changes which are considered as indica%in;?:m
-or period. Of course tho distarbances of wide-expanded surfaced

Fmnoes.  But theso are more generally so gradual tha ‘
am:rked by traces -of unoonformability, and the ootfégq?:r

d fe tions of marine or land beings can 'be appreciated only
g s‘tianrtls: of time. =Gradaal changes of this gind seem t0 gw
gro "e gm g the wholé period of the Oretaceous formations of th
(o the b of the Dakota group to that of the Tertiary Lign:
r atill; for in the whole vertical space ocoupied by the tﬁ: DAl

@noonformpbnhty_ofstrata is remarked. But the concurrence o
pheric modifications with those of the sarth surface is distinyee
i izable in the general character of the flora of the lower L
ed to tbmt of the Dakota group, this being of a temy
8y while that of the Lignitic proves a subtropical one. Of'o
under deep seas cannot be modified in the same degree an
Ume. Itis but veryslowly influenced by land atm
this ttll]::; :; til:l some itps'tancea between 'the’

: d and those of the sea, o foreible geological di

», like that ex t Blao ¥ the. - o)
maina wh:;ein ;!".’.’:." i&béd?es.mm b7 the:Saurian and thep)
m; aps the more weighty objection against the g
a the characters of the Lower Lignitic ‘ﬂgm is that og :g:%tlilo
) pc.rilon between the vegetable types of both continen
el ‘:‘x“ to supposed synchronous epocgg.g, From this objec

o A _we should not attempt, in regard to the distributios

‘ vmﬁionn fossil plant, to consider anything known of' t5"]
<-Jogioul ‘relation of those of Europe. This pbjection appea
rifitng, and it seems that it could be answered by thie mere assertiot 6

88 American paleontologiats bave constantly taken their points of

pariso ' mn from Earope, in considering the relation of the animal 3
% age of the strate. where they were discovered, vegetabl
wogy should be allowed to use the same privilege; for no &

11
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#ly narrowed to a point, slightly contracted to the decarrent base,
slightly incurved or falcate, sometimes erect and appressed to the stewii:
‘scar-leaves triangular or lingalateé-pointed. PR T W
This species apparently bears two kinds of leaves, pven gpqnim saMA

XY } :
,-"

¥ cimens; either long, two centimeters, and very narrow-lnéar, lows tha
%‘2 willimeter wide, or shorter and broader, decreasing ] “frouy

o base to the point, linear-lanceolate, nearly one and one/half miflitne
ters wide and only eight to ten millimeters long; the middle nerve is
+deeply marked upon bot-g kinds gf lethves. fIthqhoglg have oot;js:;iemg
‘ pally 3 i iati “the nmmerous specimens bearing branches of this uoia a8 represent-
> ey y and slightly so toward the decurring base, distic ‘g two species} the one with narrow longer leaves, the other with shorter

“broader leaves. But even the difference in the length and

ing in length toward the base end the top of tha hray .
te width of the leaves is distinctly perceivable upon oune lg ‘;MS
gir &

m the middle, obtnse or abruptly narrowed to

ba¥e & lorge branch® sud numerous more fmgmpnmg
teonlml:; ;1 emi;mlg gﬁr énifil.o{' %r’;st.l.)(lp.lsé, f L1426 ens, and the difference also in the length of the leaggdde
dtabw Tm lpeeipl::na, and formex:]y‘i.n FL%dlt.i'cu (‘p, 21’, pf' ’i’p’:; : the same width, is evmelll“f;\' upon a.::they.d T(l;ere a&rthﬁﬁ gevor, 3
: terized i art ¢ rge number of specimens, all fragmentary indeed; and the differen
iy g by tho form of ita. generally sh n fegard to the si‘;: of the leaves is apparent npon” most of themw. lu
e average, the leaves are much narrower than those of| '

L hous leaves, either abruptly pointed, or obtuse, deeply ne ‘
e, bo o bet ¢f spontiaen with somonbat sece hi, Heer, to which this species is related by the faleate‘form;of
me of the leaves. - S

howevei{ a namber of specimens with somewhat narrower,
‘HaABITAT.~Poiot of Rocks, Dr. F. V. Hayden.

longer leaves, which show anotable deviation of the ng
gud of this species is not known as yet. One of the spect
g acatiered branchlets and leaves of this Sequoia bas a oo& ¥
ppears to be o flattened cross-section, or perhaps the flatten
he oone tarned upward, the pedicel marking the central poin
hioh the ‘sgles, .oblong, cuneate, narrow, emarginate at the

g o borders. These scales rather resemble those
togobu than those of & Sequota. ‘
.. HABUTAT.—Point of Rocks, Dr. F. V. Hayden, Wm. Cleburns

. collection has about one-balf of the speoimens representin

8, WIDDRINGTONIA COMPLANATA, 8p. 10V, ,
Stem thick, disticho-pinnate; branchlets short, thick, alternate, ob-
que; leaves small, in spiral order, closely imbricate and appressed,
.oblong-lingulate pointed upon the primary branches, ovate-pointed or
homboidal and shorter upon the obtuse branchlets, Gt et
This species, represented by many specimens, is evideutly, related to
Widdr ingtonia antiqua (Sap. Et., 2, 1, p. 69, PL. I, fig. 4), for the form. of
the leaves, which are, however, more closely appressed in the Ameriqan
I apecies, and more distinctly placed in spiral order around the branch«
lets. These leaves do not appear of a thick substance, the coat of
~€oaly matter over them being extremely thin. .
. HABITAT.—Point of Rocks, Dr. F. V. Hayden, William Oleburn..

bitr

. #pecies in its normal form, and its variety.

1A LONGIFOLIA, Lsqx., MSS,
I # thiok ; leaves closely appressed, erect, long linear lane:
, aodaminate, enlarged above the slightly contracted and déé
ng base ;: soare deep, lingulate-pointed, marked by a deep groove in't
ggie. i . e . . h! 4
This species was already deacribed from Black Butte s%eoimeim‘,. the
e, some of them ab least, longer leaves thah those of Black But

“theue, the leaves average two pnd a half to three centimeters lon
beo millimeters wide ; in those of Point of Rools, tle leaves, of the &
width; are generally five centimeters long, even more. In both fox
they ave marked by a broad indistinet middle nerve, and the #
aven: with she glass, appears very thinly striated in the length. Thie oby
" moter, 6 well as the thick consistence of the leaves, seems to prove
Jentity of the apecies, though the lesves of the specimens of Poi
Rooks are not only longer but proportionally narrower and scs
contracted to the point of attachment to the branches. In both, theel
Jeaves are generally ¢rowded and covering the stem. R

' - HABITAT ~Poin} of Rocks, Dr. F. V. Hoyden,

EQUOIA nmom q- m- - . ' . ‘ l‘
M Jeoms thick, pinnately branching ; branchleta short, obliqug
m; leaves either linear or somewhat broadet in the’s, midd?lé

' A besatiful spocimen, the property of Mr. E.H.Clarke, ageat of the Union F
Nﬁvﬁ,whlmlentitforplllum.ymnoﬁhum.' Wi ageat of Be Ul s

9. PISTIA CORRUGATA, 8p. nov. o e
" Leaves thick, at least toward the base, varyingin diameterfromtwoto
hirée and one-half centimeters, broadly ohovate, generally bordered from
bove the base by a wavy margin two to five millimeters broad ; gradn- -
lly narrowed into a short pedicel about three millimeters thick, termi.
ating into a bundle of radicles; veins emerging from the podicef in two
r three thick bundles, dividing and diverging from the base of the
eaves, and forming in ascending, by a kind of abnormul anastomosis,
rregularly polygonal meshes. ' sarly T
These leaves, resembling in form a small bladder, contracted on ane
ide, seem somewhat inflpted, or at lenst thickened, from the beneto
above the middle, or composeg of two distinct areas, the lower-one: sl
cular and separated by a narrow groove, or deep line, from thedwrtakiod
border which sarrounds it, narrowing, however, graduslly towaid the
pedicel. The areolation of this border seems disconnected and distinet,
_representing large quadrangular areols, whose subdivisione-ourve along
in festoons, Sometimes, bowever, the central park:is.pet inflated, or
hicker, and in this case, as in specimens represenitug ¥oung leaves, no
races of bordersgare perceivable, This groove, therefore, and the sep-
" aration of the lea¥in two dlstiuc:;paru, may be calised by a kind of fold
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* ter, though still indistinctly traced in th ‘ J
! @ leaves of Castan A

noll:il:h species of chestnut-ot_uks, is far less regular, the uppere’l‘)’rggc(:lbeof 3
w il follow the Lorders being of various sizes, not 8o exact) §
Ao the borders, and not in close proximity to them.

.-Antimately related to Dryophylium Dewalgquei Sap. & Mer. (Flor de Ge-

E  (Miocene?) of Provence, described by Saporta, may be therefore more
§ intimate than it appears from the comparison of a single leat. Our
. gpecies is also comparable to Populus heliadum, Ung., by its form, and
40’ P, melanaria, Heer, by its nervation. .

HABITAT.—Point of Rocks, Wm. Cleburn.

§o0y DY fhioshorter, loas acuto teoth of the borders, the slightly falcate, SR 37. F10US AsaxiFoLLA, Eit.

: HABITAT,—-.P’oint of Rﬁc‘,":" Wm ﬁgm ‘ : Leaves petioled; broadly reniform, subcordate or subpeltate, very
’ P . obtase, small, with borders crenulate ; primary nerves palmately five

o o seven; middle -nerve straight; upper lateral ounes strong, carving

foward, branching and apastomosing with the upper secondary veins;

einlets transversal, their ramification forming a protuberant, or em-

15. POPULUS MELANARTA, Heer. .
- Leaves with a long, slender petiole; deltoid, subtrancate at bagé

borders acutely serrate ; pri : L .
; primary basilar lateral nerves emergi sed, very distinct, polygonal areolation. .

fbove the border base of the leaf, with a pair of thin margie:s%l1 I;%im bough this species has been_already briefly described from speci:

undernenth. mens found at Golden, in Dr. F. V. Hayden’s report for 1872 (p. 378), it

ad as yet not been figured, the fragments of leaves being generally
too incomplete. 1t is, however, easily recognized by its peculiar nerva-
ion, forming small, elevated, polygonal areol®, an areolation like an
mbossed checker-board, resembling that of Asarum Europeum. The
fragments of Golden seem to be part of much larger leaves than those
£ %‘:?tinghausen, who described the species in Bilin Flora (p. 80, Pl
V, figs. 2-3).. These per contra, from specimens of Point of Rocks,
are perfectly welland entirely preserved leaves, rather smaller, except
ne, than the leaves of Bilin, They are also slightly more expanded
n the sides, or reniform, and the crenulations less distinet, but these
,gorder-divisions are, for their size, related to the areolation, which is
yider in proportion of the size of the leaves. Our leaves, also, are
wvidently peltate, at least in two of the figured specimens. Oneonly
*has the position of the thick petiole marked similarly to that of the
ropean leaves; but even the representation of the species by the au-
hor seems to indicate peltate leaves, whose borders are erased at the
base or at the point of attachment of the petiole. The differences are
too unimportant to be considered as specific characters. These leaves
merely represent a local variety, or a var. minor. This species appears
to be rare in the Tertiary of Europe, as it has till now been seen only
in the plastic clay-beds of Bilin.

HarrrAT.—Point of Rocks, Dr. F. V. Hayden, Wm. Oleburn.
* 4 .

8. Frous DALMATIOA, Ett.

Leaves narrowly ovate, obtusely pointed, narrowed to a short petiole;
middle nerve thick toward the base, thinning upward ; basilar lateral
‘nerves, from above the border-base of the leaves, thin, ascending at an
E acute angle of divergence of thirty degrees to the middle of the leaf ;
I secondary veins more open, equidistant ; nervation camptodrome,joine(i
by transverse nervillea, .
In considering the figure by the author in Flora Promina (P1. V1I, fig.
11), there is no difference whatever between the Kuropean form and
purs ; but the description says thay the secondary veins are branching
at the point, and there is no trace of divisions of veins observable upon
pur specimens. As, however, the figured single leaf shows merely trans-
B -verse nervilles and not real branches, and as these nervilles are also
Evigible on the American form, it is apparently identical. One of the

leaves represented in our plate seems rounded at the base, Thisis
eaused by its reversement into the stone, the upper part of the leaf be-
g flat and the low;&k:urved down in entering the stone where the

Cousidering what can be seen of thi ch
» g 8 leaf from the fragment whi
kgsgzeeg?azgzelgnxgs al(;.wer ltl'?;llf’ \z‘i)tl:i the long, slender pet%ole, the (;f:
' ion, ew of the border-teeth, it exhibits ch in
uvc:ger;l:&:e g:sgoth&sle descm(l;ed above, and translated from %r:tﬁttgl;e;’%
» stab ntology, and especially with the figure given of this
‘species in Flor. Tert. Helv. (Pl LIV, fig. 7). Professo fo .
€ . . . . . 7). r He
that t;t essentially differs from Popuius latior, var. subtru&?t; et!)‘;'l;:l:ls(;
m oln of the lateral primary nerves at a distance from ghe border.base }
e teaves. In the leaf figured 08 indicated above, this distance is |
l‘g'renter than in that in the Flor. Helv. Heer remarks also that 3
e ‘ﬁm seen a large number of specimens of the same species, but that
W & dextoept one, .wh‘xe!x he has figured, the upper part of the leaves
s esterloyed. a8 it i8 in ours. He mentions as distinctive characters,
- the 1?‘;,‘111 t i‘; éléa:;iztgnl;gr(:grs of the leaves, and the middle nerve thicker
@ same as seen Upon our i 3
on b y . pon specimen. I hav
Ahere e:;re, no doubt about the relation of this leaf to the Europe&%
’*‘y. HABITAT.—Point of Rocks, Dr. F. V. Hayden.

16. POPULUS MELANARIOIDES, 8p. nov.

Leaf subcoriaceous, nearly round, subtruncate i

I , at bas - 3

borde(lis undulate; nervation ternate from above the §},:,2"§f pt?lt;o}:g
secondary veins two pairs, at a great distance from the primary ones:
ﬂwse much branched outside ; the others simple, all the divisions pass-
fAng tg;lnear the borders, where they become effaced in the areolation ;
- “mervillea thick, flexuous, in right angle to the veins, forming by mmi:
: @n;t’i.o& ::t;s nbgcht. angle squs:)r;a polygonal meshes. i
v he subcoriaceous sa nce, the long slender peti ves,
fhhli.: species is referable to the section of tghe Trepide mt}%fegﬁggée}’:
n )i:' A8 in Populus tremulafolia, Sap. (Et., 8, 2, p. 26, Pl. LII, fig.:4),
ey which this species is allied, the veins and their branches pass t:hroug

: A L) areasi to very near the borders, which they seem to reach. .T!
4 i:;r can form differs merely by less-distinctly undulate borders, ‘the
Mnce of the primary lateral nerves above the base, and by tha%ﬂ&
ooy nctp of the secondary veins. These two 1ast characters are, hows
‘ y of no moment for the specification of poplar-leaves, as oan be. re-
lm:'kedI in the examination of & few leaves of the too common P .
_ ﬁgmﬁ in fossil species, Populus Massiliensis, Sap. (Et., 3, 2, p. 30, PL X, 8

- 8), is represented by three leaves, each of a different cham;.ctergt

bervation. The relation of this species with that of the Tertiary. extreme base and petigle are imbedded.

- HApITAT.—Point of'Rocks, Dr. F. V. Hayden. '
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~POSBIL ‘PLAKTS FROM POINT OF '

ROCKA,
seles,” there is the point of a leaf, and.s
sondewhdt lacerated, about two'
ucing -the petiole {three millimeters), and ‘on
ers broad, oblong or lingulate, with borders cut
paratively large, pointed teeth, ¢ither simple o
ziced o the back of the largest ones;
ondury veins entering the la
Mnd obscarely dividing in very bra) 3¢
mfng o large, scarcely distinot-avedlation. - By the: for]
and:the-berder-divisions, this' speeies is comparable‘ad
id_to Rhus: Pyrrhe, Ung., as figured in Tért. Flor. Hél
XX VI, fig. 20), which has leaves, round ttuneate at the'bs
rpetioled, as fn one of our specimens. Like Rhus Pyrrhe, it ]
prable to Rhus aromatica Ait., a very common spedies of our
ra. . This bas also generally doubly dentateteeth, and,
mens, a thickish, membranaceous consistence, "%
BITAT.~—Point of Rocks, Dr. F. V. Hayden. -

’“ﬂ‘ TN ; Ter T S
. raia e ey §mall leaf of this species, whichi is not yet, however, deinitively |
eribed already in Dr. Hayden's Rép: gwmall leaf of this species, which is not yet, however, definitively
iof Black . a;dni:ym . ; el 4oy ‘seen from the description in Dr. F. V.’Hayden’s’ Report 1 y ,
ok Of,m ¢ ; Golde e 4), aud which may be identical with Juglans Leconteana, Laqx:, and:
ot :the loaves fonndina yeb:s 2y R s acuminata, Newby. Though it inay be of the value of the species,
in ‘Heer's L Tert: Helv. (PL:

ILANS RHAMNOIDES, Lsqx,

f from Point of Rocks is identical in all its characters, evemy.;

IR T TP

e : 5 ' ;i;ge% with some of those found in the burned beds of red sh
Miocene . of Euarope, especially: iz the ' . gack:Butte. . _ R 2
1ally widel Qﬁsﬁ%ﬁﬁtﬁdﬁh g::l mié% srdiaryl aT.—Point of Rocks, Dr. . V. Hayden. . : ..
e szvg Rocks,.Dr. ¥, V. B I

three following species have been sent also b 4
o Alkali.stage-station, on the Sweétwater road, abe
porth of Green River station of the Union Pacific Railroad. > DY
or of the specimens did not himself wisit the locality; buk:
. pned them from another party, who did not give any details on: the:
) ! ‘ Wtive position of the beds where they were discovered.. They:reg
de with subdivisnolfxls or veh%i.: » Lhe “q ricpzlre:'f at.}ll nlew; : th : f il‘ of '?
s -weins, flexuons: i Tk the leaves, as also the presence of remains of :
m‘:& o iy v Dle, : 5o same locality, seemn o Indicate about the same station as:that
s " ‘ it:of Rocks or Black Butte. They are descril')ed, therefore;;
> idex E rogp. _ S
by ite form, the denticulate borders, and: the ner , s ?'p o . )
- :t . (Sezane Fl., p. 411, PL X1, figs. 11: o k8 UNEQUILATERALIS, 8p. #00. - R
tity is positive. | It apecifically. diff 5 thin; ‘vaiable in size, broadly oval or ovate-pointed, rounde
m‘icmsi,axhod wohle ramjs b petiolejihorders crenato-serrate; nervation pinnate; latery
(s mope, di mber and distance, Qngvi_n;fvitn,;passing tothe k
bl S i s s g
-end#¥or by sm ranehlets, when they pass nudaf:
»d follow:th¢ borders. =~ - "etjs, e e
8 leaves vary in size ftom four to eight centimeters
three to six centimeters broed, one of the sides measuring?
ourth in width more than the other. The irregularit;
the veins is correspondingly great; one of the leavesd
ample, has, onl oneside, five Iateral veing, the lower iy
Mide, aud on the other, ten, all simple. Thé IargeRtcof the
ls species, which fis represented by s numbar %od '
ted by form aud nerffation to Populus Lobiunis, Wat’, whiok B

i

¥
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five-or six-.in & circle, forming thus a small crenulate ring. The
iperithecia become connected sometimes, apparently by decomposition ;
Adey are, however, generally separated. The size of the spots varies
from one to two millimeters. : :

tovsiders as referable tohis' Admus cardiophylla. It is represented in thie
Besape Flora (Pl XV, fig. 8). The genera! facies of the Americanleaves
i hewever, different, the teeth being broader and more obtuse, thé
vation more distinctly pinnate, and the disposition of the veins. to . N
ater the teeth by their extremity more marked; and compared to 4lnus t+ HABITAT.—Black Butte, upon Caulinites Sparganioides. _ L
-oardiophylla, it is especially different by the cohstant inequality of th Eith . S '
Jeaves. This last character and the irregularity of nervation are not of < R HypNuM HAYDENII, sp. nov, L
frequent oocurrence in the leavesof Ainus. Alnus viridis and A.serrulata 'Stem rigid, sparingly divided in nearly opposite, short ‘branches, ifn: = .

e e aeaven sometimes irregularly veived, and the .inequality of {h¢ toward the top, or club-shaped; leaves closely imbricated all
sidea ip agon und, lanceolate-acuminate or sharply pointed, concave. Comparable

n o number of fossil species, 4inus oycladum, Ung., especis
JPporadum, Sap.. LT e pecially to Hypnum Boscii, Schwgr., an American species of the pres. .
fent time. ' Ll

~Alkali station, Wm. Cleburs. o ‘ S
: L . . v HABITAT—So0uth Park, near Castello Ranch, Dr. F. V. Hayden. - -

Y.ANS ALKALINA, 6p. #ov. s :
V8 p_innqtely compound ; leaflets lanceolate, tapering upward to# b LYGODIUM MARVINE], 8p. nov. : ' e

: m’ﬁ&”ﬁi&ﬁ?ﬁﬁ?ﬁ&é',rm'él‘:?dedn| Ema‘t‘:hz::ﬁ’ét-‘d! eeqp ; |rbot;g ¢A single leaflet of this fine species. It is simple, ligulate, obtuse, .
ahort intermediate tertiary veins curvislrlg' in passi'n% toward the borde jrralate above, hastate at base; middle vein and veiulots dfst_mqtg-
8t an open angle of divergence, and ascending high along them in ‘fd ; pshforkmg o M. t‘.’“c% ﬁ‘k}nh?ld to the living Lygodium venustus

P il < . . 13 . DY ~ o v 16 ranges 1rrom €ex1co to [.' YA . , ) .
;’ ngl:e;;ls :‘\;(;?v{;ig:nt ;‘;ﬁgﬁ:ﬂ;vgﬁﬁgzn&p; yl;og;‘; mle(:gﬁ,an : Hasrrar.—Top of gypsum series, Grand Eagle junction, 4. R. Marvine.
This species is represented by four Jeaves, and its characters distin

LyGopruM DENTONI, sp. nov. ‘

Leaflets bi-tripartite, with short, obtuse divisions and broad sinuses,
roadly triangular, rapidly narrowed to a subcordate or subtruncate
ase, entire, bi-trinerved from the base; primary nerves distinet, like

veins, which are forked once or twice, and become very close along
HABITAT.—Green River group, near the mouth of White,into Green

3¢ is ‘comparable to Juglandites peramplus, Sap., and Juglandites gernuss
8ap., both of the Sezane flora, partaking of some of the characters g
Both, It is, however, still more intimately allied to Juglang Biliniod,:
Heer (Flor. Rert. Helv., III, p. 90, Pl. OXXX, figs. 5-19), from which
meérely differs by the position of the lateral veins at a more acute-angld
-of divergence following higher ap along the borders, and by the thicke
and more numerous tertiary veins. - R
Hasrrar.—Alkali station, Wm. Cleburn,

“{JARPITES VIBURNI, $p. nov, ‘ . ST
.or nutlets cordate obtase, five to seven millimeters long,
ﬁumbms broad, convex, grooved in the middle from the
‘Bebe, surrounded by o membranaceous pellicle, the remains’
apparently fleshy outer envelope. They resemble seeds of 4 similar ki
which 1 have found in great qaantity at Golden, and referred to:th
genue Viburnum. Their form is like that of the seeds of Viburmus
g i, Heer (Spitz., Flor., p. 60, PL. XIIT, ftgs. 22 and 27). '
LABITAT.—Alkali station, Wm. Oleburn. : T

iver, Prof. William Denton.

GONIOPTERIS PULOHELLA,? Heer. SRS '

. An intermediate form, represented by mere fragments of pinns and .
arate pinnules. The shape of the pinnules united to the widdie '-
ers it to @. pulchella, while by the less pointed leaflets and the nerva-
on it represents G. Fischeri of the same author.

; HABITAT.~Golden, in sandstoue, above coal.

i
ZAMIOSTROBUS 1 MIRABILIS, 8p. n07.

This species, whose reference to Zamie is not positively ascertained,
s represented by a fragment, the half cross-section of a silicified cone,
bont fourteen centimeters in diameter, The outer surface is marked
y the rhomboidal obtuse top of black seeds, or stony fruits, surrounded . . .
y & white vasculoso-cellular matter. In the cross-section of the cone, . .
hese seeds, of an enlarged rhomboidal form, three to three and a hal
i centimeters long, six to eight millimeters broad, of the same size in
ir whole length, or slightly narrowed to the base, appear fixed or . =
inplanted into a zone of whitish, subpellucid mass of celluloso-vasca- "
ar fllaments. Under this ring of white matter, one centimetes thick, - - .
omes the central part, or axis of the cone, represented by mixed frag-
nts of blackish opaque matter, agglutinated and amorphons. The
f fraits, or seeds, are represented by a black, coimpact, opaque silex, pierced
t the length by large pores or ducts passing from the tep to the base
fof the fruits. The intervals between them, nearly as large 48 the seeds,
paze filled by the sawge whitish. celluloso-vascular matter which. com.
e8 the white zone‘;herein the base of the fruits is embedded.. The

W SPECIES OF TERTIARY FOSSIL PLANTS BE
o " DESORIBED. A

2 +The following-described species have been discovered sinde the
~option of the last annual report of Dr..F. V. Hayden’s Geolo
wey of the Territories. Tliey are represented by specimens :
erent localities indicated, with. each spmcies, as well as the
discoveren  All these species have been figured for the. s
plume of the Contributions to the Foseil Flora of the Weatarn 1

1, 'SPABRIA REYTISMOIDES, 8. n0v. .

. The spots formed by this small fungus apon the bark -of sotné
abd the Jeaves of a Myrica are composed of circular perithecia,
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figure only of the specimen can give a good idea of this fragment of
cone. It is distantly comparable, for the form and the disposition of its
surface-scars, to Androstrobus, a genus established by Schim per for
some cylindrical cyeadeous male cones, formed of imbricated scales bear-
ing sessile anthers ou their lower surface. For the position of the fruits,
it has a distant relation to Zamiostrobus gibbus, Reuss., & cone which
shows, in its section, oblong seeds, in right angle to the nxis, with their
tops appearing at the outside surface. Both these cones are figured in
Schimper’s Veget. Pal. (Pl. LXXII, figs. 1, 2, 14, 15). There is, however,
a great difference in the very large size and in the characters of this
‘silicified strobile with those of a Zamia. It apparently represents a
peculiar genus of the Cycadinec.
HaBiTAT.~Found loose around Golden, Dr. F. V. Hayden.

7. SEQUOIA AFFINIS, sp. nov.

Branches long, slender, pinnately branching; leaves short, oblong,
jmbricated and obtuse; or longer, lanceolate-acute, erect or slightly
reflexed ; brancblets bearing cones, open; strobiles small, round-oval,
obtuse; scales large, rhomboidal, with entire borders, a central oval
mamilla, and wrinkles passing from it to the borders all around ; inale
branches erect, with more acute and open leaves, resembling sterile
branches of Glyptostrobus Buropeus, with small, round catkins, covered
to the top by imbricated lanceolate leaves.

This species, of which we have numerous and admirably well-preserved
specimens, is much like Sequoia Coutsie, Heer, of the Bovey-Tracy flora,
differing, however, from it by the more obtuse point of the scale-like

leaves, by more acute and longer leaves of the sterile branches, by more .

slender branchlets bearing cones at their ends, by proportionally larger,

more oval cones (not globular), by the indistinctness of a middle nerve

on the back of the leaves, which appear merely convex or inflated, ete.

The seeds are of the same size as those of &. Coutsie ; they differ also

somewhat by a cordate base and-a mere trace of middle ncrve near the

top, where it divides and passes on both sides, curving along the borders.
HaBirar.—Middle Park, Dr. F. V. Hayden.

9. SEQUOIA ACUMINATA, 8p. nov.

The form of the leaves is about the same as in Sequoia longifolia ; they
are, however, generally shorter, narrower, less crowded upon the stems,
and especially distinct by the smooth surface of the leaves. In this
8pecies, the denudated branches are striate, while, in the former, they
bear the scars of the base of the leaves. This difference, however, may be
merely the result of decorticution in the specimens representing this last
Bpecies, .

Hasitar.—Black Butte.

10. SEQUOIAY, dpecies.

Conesflattened, apparently long, linear-obtuse, marked at the surface by
shields of scales, (apophyses,) the ouly orgaus preserved. These are sepa-
rated from each other, not continuous nor imbricate, rhomboidal in outline,
with acute sides, and rounded top, bearing in the middle a round mamilla,
from which wrinkled lines are diverging to the borders. The specimon
represents two crushed cones, of which nothing can be seen but what is
described here.

Hasirar.—~Middle Park, Dr. F. V. Hayden.
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LESQUEREUX.]

11. ARUNDO REPERTA, sp. nov.

Stem thick, articulated; surface striated, marked with round, obtuse
knots, either placed on the articulations or here and there upon the
stem, without normal distribution; ear of seeds crushed, representing
lanceolate glumes, sharp-pointed and rounded at base, and ovate-lanceo-
late-acute seeds, truncate at the base, with the center elevated or con-
vex, apparently covered with o coating of hairs. The glume is longer
than the seeds, and nerved in the middle.

HARITAT.—Green River, west of the station, Dr. F. V. Hayden.

12. ARUNDO OBTUSA, $p. nov.

Though the specimen is not as well preserved as that of the former
species, the characters of the organs which it represents are discernible,
and indicate a marked specific difference. The strie or primary veins
of the small fragment of a branch are thick, more distinet, and evidently
separated by fouror five thinnersecondary veins ; the glumes aud pallets
are shorter, equally striate,without middle nerve, aud the seed is much
shorter, broader, obtuse at one eud, and truncate at the other. The
fragment which I consider a pallet is slightly emarginate or truncate at
the point.

HABITAT.—Golden, South Table Mountain.

13. PALMACITES GOLDIANUS, $p. nov.

Species representing a large fragment of a flabellate leaf with five to
nine rays on each side, of a flat, narrow, linear rachis. Rays averaging
one and a half centimeters broad, marked by deep, narrow furrows,
without coste, joining the rachis in an acute angle of twenty degrees,
united to it by their whole undiminished base, without decurring along
it. Surface somowhat shining; substance thick ; primary veins distinet
at least in some places, where the epidermis is destroyed, two to two
aud a half millimeters distant, separated by ten secondary veinlets, thin,
but often discernible to the naked eyes,

Hanrrar.—Golden.

14. SABAL COMMUNIS, sp. n0v.

Leaves of medium size, borne upon a nearly fiat or merely convex
petiole, its top passing at the upper side into a short acuminate rachis,
while on the lower side it is cut horizontally or nearly truncate ; rays
Dot very numerous, the lowest in right angle to the rachis, not descend-
ing lower than its base, rapidly enlarging, carinately folded near the
point of attachment to the rachis, becoming mostly flat or scarcely
carinate upward ; caring® parrowly costate; primary veins broad, gen-
erally black when the epidermis is removed, one to two millimeters
apart; intermediate veins thin and numerous, averaging twelve in the
large intervals of two millimeters. This species is closely related to
Sabat andegaviensis, Schp. of the Kocene of Angers, France,

HaBirar.—Golden, where it, is common. -

15. Myr1icA Lupwicl, Schp. i

Leaves of middle size, subcoriaceous, oblong or linear-lanceolate,
gradually tapering into a long entire acumen, distantly and deeply den-
tate along the borders ; middle uerve thick ; secondary veins suboppo-
site, open, parallel, curving in passing to the borders, camptodrome,
forking at'the base of the teeth, the branches entering them, while the
top of the veins is curved along the borders.

DHABu‘AT.—Greeu River group, near mouth of White River, Prof. W.
enton., :
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16. MYRIOA INSIGNIS, 8p. nov.

Leaf membranaceous, large, narrowly-oval or oblong acuminate, pin-
nately-lobed ; lobes short, entire, turned upward, triangular-acute; lateral
ueins open, slightly curving in passing to the point of the lobes; tertiary
veins nearly as thick as the secondary ones, forking underthe acute sinuses
of the lobes, the branches ascendiug along the sides; areolation large}
polygonal, formed by the anastomosis in the midd_{e of the areas o
nervilles at right angle to the veins. There are of this beautiful species
two fragments of leaves, indicating the average size of ten centimeters _
long and four centimeters broad. The point, as in the former species, 18 -
entire, and still more rapidly and acutely acuminate; and the lobes, ‘-
alternate, short, equal and similar, give to this species a beautiful ap- e 3
pearance. j

HagpitaT.—Middle Park, Dr. F. V. Hayden.
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17. MYRICA 1 LESSIGIANA, 8p. 200,

This species is represented by nearly the half of the leaf, enormous, 4§
at leastif it belongs to this genus. Leaf linear, oblong in outline, deeply
lobed ; lobes opposite, ovate-lanceolate, obtusely pointed, at an open
angle of divergence, entire, joined at a short distance of the thick mid-
dle nerve in obtuse sinuses; lateral veins thick, subopposite on an
open angle of divergeuce, ascending to the point of the Jobes, rami-
fied from the middle upward in branches curving to and along the bor-
ders ; tertiary veins, variable in thickpess, relative position and direction, 3
gome forking under the sinuses, and passing up on both sides of it; 3
others traversing the large intervals between the base of the second_ary
veins and the borders of the lobes, and following the borders in multiple
festoons; areolation of the same character as in the former species, the
Jarge areols, however, being subdivided in very small meshes of the
same character. . .

This magnificent leaf seems of a pellucid texture, though thick; at 3 '
least, all the details of areolation and nervation are distinctly perceiv- .
‘able in black upon the chestnut-color of the leaf. Though the fragment
does not represent one-half of the leaf, the terminal leaflet being de-
stroyed, and the base also, still it is twenty-three centimeters long and
eighteen centimeters broad, each lobe being nine to ten centimeters
long from the middle nerve to the point, and seven and a half centime-
ters broad between the sinuses. It is doubtfulif this leaf represents, a8
the former, a species of the section of the Comptonia. It resewbles
Comptonia grandifolia, Ung., which was till now considered as the giant
- representative of the section, but whose leaf is scarcely balf as large as
this. The nervation and areolation of this leaf are of the same char-
acter as that of Myrica, identical, indeed, to that of M. Matheroniané Sap.,
Et. 11, 2, p. 93, T. V., Fig. 7, whose Jobes are also of the same form. It ;
is much larger, however, too large it seems for a Myrica. By the form 3§
of the leaf it is comparable to Araliu multifide Sas, Et. I, 1, T. XII, £
1 and 12, and also but more distantly to Cussonia polydrys Ung., Flora
von Buboea, p. 47, T XVII, 1. 1,

Hapirar.—Found in connection with a bed of lignite west of Denver,
Colo., and kindly communicated by Mr. W. H. Lessig, who discovered
it, and had the specimen framed in a bedding of plaster.

it i

18. BETULA VOGDESIL, 8p. nov.

Leaves small, ovate, acately-pointed, rounded, and narrowed to the
petiole, minutely serrulate, penninerve, lateral veinsdistant, opposite atoe

1 Towing in & curve to a long thick or flat bro

the borders in festoons ; tertiary veins shor
Eupper part of the leaf.is broken.

3 the top of the petiole;
f  like the secondary veins, two or three pairs,

¢ 10 right angle to the midrib, crossed by oblique br
k. large equilateral or polygonal areolation.
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near the base, simple or rarely branching, passing up in an angle of
divergence of thirty to thirty-five degrees, nearly straight to the bor-
ders, craspedodrome ; details of areolation obsolete. '

HaBiraT.—Near Fort Fetterman, in connection with a profusion of
remains of Taxodium distichum, Lieutenant Vogdes.

19. CASTANEA INTERMEDIA, $p. 100,

Leaves proportionally long and narrow, linear-lanceolate pointed,
narrowed to the base; borders equally and sharply dentate; teeth acu-
minate, turned upward; areolation and nervation similar to that of

Castanea Vesca, By its character it is intermediate between Castance
Ungeri of the Miocene and C. vesca.

Hagprrar.—Middle Park, Dr. ¥. V. Hayden.

20. CARPINUS GRANDIS, Ung.

This species, so commou in the Miocene of Furope, is represented in
our flora by » number of leavesidentical in all the characters.
HaBrraT.—Near Florissant, South Park, Dr. F. V. Hayden.

21. QUEROUS HAIDINGERI, Ett.

Leaf ovate-lanceolate, narrowed to the base (point broken); borders
obtusely crenato-serrate ; lateral veins numerous, close, on an angle of
divergence of forty to forty-five degrees, rarely branchin g, camptodrome
and craspedodrome. The leaf appears to be tapering to a point. Itis
upon coarse saudstone, and the details of areolation are totally oblit-

E  orated. By its form, the divisions of the borders, and the nervation, it

agrees with the eharacters of the species, except that in this leaf the mid-
dle nerve is not thick, as deseribed by Heer.

HaBrrar.—Green River, Dr. I'. V. Hayden.

k. 22. PLANERA UNeERI, Ett.

Leaves short-petioled, ovate, acuminate, narrowed to the base, simply,
coarsely serrate irom the widdie upward ; secondary veins nine pairs,

. passing up to the point of the teeth in an acute angle of divergence. This
g form, though represented by one leat only, is in entire concordance of
L characters with those of this species widely distributed in the Miocene of

Europe,
HapiTAT.—~South Park, Capt. Ed. Berthoud.

k' 23. FIOUS OVALIS, ap. nov.

The only leaf repesenting this species is coriaceons, oval, entire, nar-

ad petiole, grooved in the
amptodrome, curving along
t; areolation obsolete. The

middle penninerv; lateral vein alternate, ¢

Hapirar.—Pleasant Park, Plam Cteék, Dr. F. V., Iayden.

£ 24, FICUS PSEUDO-POPULUS, 8p. nov,

Leaves oval-pointed, narrowed to the petiole, entire, three-nerved from

lateral veins at an acute angle of divergence,
_ the lower of which is at a
great distance from the primary ones, camptodrome; nervilles distinct,
anchlets, forming &
A remarkable species,
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resembling a Cinnamomum by the nervation of its leaves and aZizyphus
by the form, h
Hasirar.—Evanston, Dr. F. V. Hayden. .
235, Ficus WYOMINGIANA, 8p. nov. -
May be a variety of the former, resembling it closely by the form of
the entire, long-petioled leaf. The difference is marked, however, by
the total absence of secondary veins; the middle nerve being joined
to the lateral ones by strong nervilles in right angle.
HABITAT.—West of Green River station, Dr. F. V. Hayden.

26, D10SPYROS! FICOIDEA, &p. nov. :

Leaf ovate, narrowed to a point (broken), rounded to the petiole,
thickish, entire, pinnately-nerved; midrib thick, deeply marked, as also
the secondary veins, parallel, at an acute angle of divergence, all doubly
camptodrome; fibrilia thick, nearly in right angle to the veins, divided

in the middje; areolation square or polygoual; surface rough. The 4

generic relation of these leaves is not satisfactorily fixed.
Hapirar.—Black Butte.

27. VIBURNUM PLATANOIDES, 8p. R0v.

This species essentially differs from Viburnum marginatum by the less
namerous, more open, lateral veius, whose branches are more curved in
passing up to the borders, and especially by the enlarged truncate or
subiruncate base of the leaves. The direction of the veins along the
lower branches of the lateral veins is the same, and the borders are den-
tate in the same manner, though not black-margined as in V. margin-
atum,

HABITAT.—Black Butte, mixed with Saurian bones, and as abun-

dant in that bed as is its congener, in the shale above the main coal 3

of the same locality.

28. CIsSUS PAROTTIZEFOLIA, $p. nov.

Leaves ovate-subcordate or narrowed to the base, gradually and ob- k.

tusely pointed, undulato-crenate, three nerved from the top of the peti-

ole or from a little above the border-base; lower secondary veins at &

distance from the primary ones, which are much divided ; all the brauches,
like the secondary veins, eraspedodrome ; nervilles strong, in right augle
to the veins; areolation small, square, by subdivision of veinlets.
The species is represented Ly a few leaves, one of them, fragmentary,
has a cordate, unequal base, and may belong to a different species.
HaBITAT.—Green River,,west of the station, Dr. F. V. Hayden.

29. RuAMNUS RossMAsSLERI?, Heer.

Leaves oblong-obovate, obtusely pointed, entire, narrowed to the base,
penuinerve ; secondary veins close, parallel, passing to the borders nearly
straight and curving along them in festoons. These leaves are small;
one only is preserved entire; their specific relation is not fixed.

HaniTAT.—Black Butte.

30. PHASEOLITES JUGLANDINUSY, Heer.

Leaflets of an apparently compound leaf, oval-oblong, obtusely poin
rounded to a short petiole, entire, subcoriaceous, penninerve; late
veins parallel, distinctly cawptodrome, and following the borders in fes.
toons; nitimate areolation small, irregularly guadrate.
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The species may be different from the European oue bearing this
name, but it appears to difter only by more open secondary veins. :
HaBrraT.—Green River group, near mouth of White River Prof.
Wm. Denton, ’

. 31. LEGUMINOSITES ALTERNANS, p. nov.

Leaflet lapceolate, narrowed to the sessile base (point broken), appa-
rontly tapering and acute; borders entire; secondary veins close, nu-
Inerousy fifteen pairs in a space of two and’ a half centimeters, with in-
termediate shorter tertiary veins auastomosing by crossing veinlets;

; areolation obsolete. _This leaf is comparable to a Dalbergia or a Podo.
} g’t;rz:ﬁ;zel;{) lCtZs ggzyatlon; 1§s form, especially the narrowed base, is com-
Hazrrar.—Near mouth of White River, Prof.Q W. Denton.

. 32. 8APINDUS DENTONI, 8p. nov.

Leaves lanceolote, gradually narrowed to a 1 i
4 ) ong acnmen, unequilat-
egzjtl and rounded at base to & short petiole, entire or slightl.;7 um(l]ulatg
:h:gﬁ ;S?efpnglta:ytze)gs ((:llose, parallel, diverging forty to fifty degrees:
raight to the borders, where the apt 1 i
: cltgel’y (raght X they abruptly curve, and which they
pecies allied to Sapindus falcifolius, Heer, but remarkably disti
. 3 : distir
from this and other congeners by the th’ick, clzyse, lateral veing7 stra,iglﬁg
4 g(i)gﬁlte al;orders, vivhlere t;he):r (ilurve s0 abruptly that they appear at first
3 craspedodrome. © areolation is ¢ H sharacter
Bt of 5 Far f the same character as

i De%&]y}:l‘AT.——Greeu River group, near mouth of White River, Prof. W.

.' 33. LOMATIA MICROPHYLLA, 8p. nov.

Leaves very small, thick, coriaceous, linear-lanceolate
E rowed to a point, and in the same degree to the base ; ’se%:)a:l(h?r])]ryvzﬁlrs
sieple, thin, in an open angle of divergence, connected to a marginal
 vein, _W(} have two leaves of this fine species. 1t is comparable to
3 Lomatza Jirma, Heer, of the Baltic flora, but very small and thick; the
k' sarface mostly covered by a coating of coaly matter. ’
HaBITAT.—Same locality as the former, Prof. W. Denton.

A large namber of fruits and seeds, consid
‘ @ ; , sidered under the name of
& Palmacites, Carpolites, etc., have been figured for the Li gnitic Flora. As

, the characters of these organs cannot be re ipti
; ‘ 'gans ¢ presented by mere desc
3 they are not wentioned in this short Synopsis, y foscription,

3




